Pharmacologic characterization of the contractile activity of peptide leukotrienes in guinea-pig pulmonary artery.
The actions of the peptide leukotrienes (LT) LTC4, LTD4 and LTE4 and phenylephrine (PE) were studied in isolated left branches of the guinea-pig pulmonary artery (GPPA). Indomethacin 5 x 10(-6) M enhanced both the potency and maximal response of all agonists, but the effect on LTD4 and LTE4 was larger. The influence of indomethacin suggests the release of an endogenous vasodilating cyclooxygenase product in GPPA. In the presence of indomethacin the rank-order of potency was LTC4 greater than LTD4 greater than LTE4 greater than or equal to PE with respective pD2 values of 7.65, 7.39, 6.35 and 6.26. All further studies were carried out in the presence of 5 x 10(-6) M indomethacin. Removal of the endothelium further increased both potency (greater than 3-fold) and the maximal response of all agonists tested, indicating that a non-cyclooxygenase endothelium-dependent relaxing factor may be present in GPPA. In separate studies, GPPA was demonstrated capable of metabolizing 3H-LTC4 to 3H-LTD4 by an L-serine borate inhibitable gamma-glutamyl transpeptidase. In contrast, relatively little formation of 3H-LTE4 was apparent either from 3H-LTC4 or 3H-LTD4. The LTD4-selective antagonists, LY 171,883 and ICI 198,615 had -log molar KB values of 6.07 +/- 0.14 and 9.38 +/- 0.32, respectively, against LTD4 in the absence of endothelium. The ability of LY 171,883 to antagonize LTC4 was eliminated in the presence of 45 mM serine borate in endothelium denuded tissues. LT receptors in GPPA appear to be heterogeneous and similar to guinea pig airway receptors.